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Description 

This invention relates to user interfaces adapted 
for us with information processing systems, and, 
more particularly, relates to systems and methods for 5 
generating customized screens for interfacing with 
said systems. 

With the widespread adoption and use of compu- 
terized information processing systems has come a 
correspondingly large and diverse number of applica- 10 
tion program software for satisfying the needs of va- 
rious users of such systems. However, notwithstand- 
ing such an increase in the variety and availability of 
xcellent application software, due to such diverse 
n eds, which can often times becomes quite special- is 
ized, a need arose for software products which could 
be readily adapted and customized by the end users 
as required to suit their particular environment and 
application. 

As but one simple example, it has become quite 20 
conventional to allow for the custom configuring of va- 
rious software products by the user through menu 
driven system configuration options at the front end 
of the application programs. A typical example of this 
may be seen in the communication software support 25 
programs for modems such as the products commer- 
cially offered by Hayes Microcomputer Products, Inc. 
In such a product, for example, in the initial boot up 
f the system it is commonplace to encounter a 
"Change System Configuration" menu whereby 30 
through user interaction, a system may be easily re- 
configured and adapted for various printer interface 
cards, options specifying whether line feeds are 
n eded, number of disk drives used, expansion slot 
number wherein the printer interface card resides, 35 
ability to specify various baud rates, and the like. 

While such systems did provide for limited adapt- 
ability and customizing of software to the particular 
needs of the end user, they nevertheless still suffered 
from an inherent disadvantage. The variations and 40 
ways in which an end user could interface with the 
software product to specify these variations were 
themselves, predetermined by the software program- 
mer, and thus relatively fixed in the product. This lim- 
itation, in turn, gave rise to the emergence of various 45 
software products which could give the end users 
themselves some control over tailor making or cus- 
tomizing the user interface to the functions of the ap- 
plication program. Thus, it became highly desirable to 
provide end users with the additional capability of so 
making adjustments for the software to their particu- 
lar application. 

For example, in the field of relational database 
systems, heretofore the end user of such systems 
was stuck with the content and mann r of interaction 55 
of the us r with various pull-down or pop-up windows 
intheint rfacef r interacting with th database. More 
particularly, end users had no control over th variety 



and the manners of ways items could be set cted 
from a window, the way such action items were de- 
scribed (such as "print customer order", "search in- 
voic s", etc.) they simply had to rely on th applica- 
tion designer's knowledge of their particular business 
and needs in attempting to provide an application pro- 
gram of maximum utility to an ever-growing number 
of end users with widely divergent requirements. The 
invention addresses the problem of mutually incon- 
sistent goals in designing an application for a poten- 
tially large installed base while at the same time tak- 
ing into account the need of end users not skilled In 
programming to customize features in a simple, effi- 
cient way. 

Continuing with the relational database system 
example, with the advent of this need for end user 
customization, techniques became available for af- 
fording various degrees of such customization of 
screens for data viewing and entry. Examples of such 
products in the relational database art providing for 
various degrees of user interface customization in- 
clude the following products followed immediately by 
their respective commercial sources: PC/FOCUS, In- 
formation Builders, Inc.; Paradox, ANSA Software; 
dBaselir, Ashton-Tate; and Oracle, Oracle Corpora- 
tion. 

Notwithstanding the aforementioned increased 
availability of products with end user customization 
capability, a serious problem nevertheless still re- 
mained. Very typically at some point in the customi- 
zation steps in the software, programming knowledge 
and skills were required to complete the software 
customization, including detailed knowledge of pro- 
gramming language syntax and semantics, and the 
like. It should be readily apparent that this require- 
ment was inconsistent with the capabilities of many 
end users and the need to provide for versatile user 
interface customizing by an end user with neither the 
time, money nor inclination to bring programming 
skills to bear in order to enjoy the benefits of such 
customization. In other words, complete customiza- 
tion has generally required programming expertise in 
generation of applications using program language 
statements. 

Moreover the run time user of the application, 
who was often different from the user interface de- 
signer in the past, knew the application's interaction 
techniques including such things as application ac- 
tion bars and action pull-down windows. It was thus 
also highly desirable to provide a tool to a run time 
user for design and modification of a user interface 
(including pan I action/operations) in a format and us- 
ing interaction t chniques already familiar to th user 
through running the application. In this manner, the 
user would be less intimidated by the custom design 
and modification process as w II as the interface 
pan Is and the like themselves and thus could be- 
com products sooner. 
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IBM Systems Journal, vol.26, no.2, 1987, Ar- 
monk. New York, US, pages 201-214; P.Halpern et 
al.: "An incidence matrix driven panel syst m for the 
IBM-PC shows the creation of a set of full scr en 
panels s rving as a user interface for application pro- 
grams. The panels and the linkages between them 
are uncoupled from the application code, thereby re- 
ducing programming effort and development time. An 
incident matrix is used to describe the graph of a net- 
work composed of these panels. 

With the foregoing in mind, it would be highly de- 
sirable to provide for end user design of panels for ex- 
ample to create customized screens for data viewing 
and entry which might be manipulated by the end 
users in the same way that they interact with other 
portions of the product such as the familiar applica- 
tion action bar. Still further, the desired product would 
permit the panel designer to fully customize an action 
pull-down window which would appear on the applica- 
tion action bar when running panels. It would also be 
highly desirable to provide for a system and method 
for user interface definition wherein the panel design- 
er could create the application by specifying a series 
of panels and menus created essentially by filling in 
pop-up windows customized, and wherein such crea- 
tion is in an interactive session with the interface but 
without the heretofore noted drawback of required 
sp cif ic programming skills. It would further be highly 
desirable to provide such techniques for user inter- 
face definition wherein the panel actions feature pro- 
vid d a panel designer with the means to assign at will 
not only the text of action items with which the user 
would select functions but the manner in which this 
was accomplished by way of varying mnemonics, 
function keys to each action, and the like. These and 
other novel features of the present invention are here- 
inafter described in greater detail. 

According to the invention, there is provided a 
method of operating an interactive computer system 
including a display device for specifying a user inter- 
face, as specified in claim 1. 

Further embodiments are specified in claims 2- 

15. 

There is further provided a computer system for 
specifying a user interface, as specified in claim 16. 
Further embodiments are specif ied in claims 17- 

19. 

In an embodiment of the invention described in 
detail later, in a user interface system, during a panel 
definition phase, a panel actions pop-up window is 
displayed with a plurality of prompts for specifying 
th form, cont nt and function of a subsequent pull 
down window which becomes part of a panel interface 
to a specified application program which is available 
to the run time user by interaction with an application 
action bar. The panel action-d fining or first window, 
for us in creating a customiz d panel, includes as 
prompts a plurality of columns captioned Action text, 



Mnemonic, Action k y, Panel op ration/command, 
and Mode with a set of default actions displayed for 
each such column. The panel designer may us the 
pres nt d defaults, may change or delet any or all 
5 ofth m, and may add new ones as the application re- 
quires. 

The panel actions are used during panel execu- 
tion to manipulate the panel, and are based upon a set 
of panel operations and/or commands whereby the 

10 user may combine operations and commands to tai lor 
the set of actions for a desired panel. The panel de- 
signer in accordance with the invention will select 
which panel operations will be available to the panel 
and the user during execution by means of interaction 

15 with this first window. If a default definition option is 
selected for panel definition, the panel end user is 
provided in the first window with a pre-defined set of 
panel actions which may be selected from and cus- 
tomized as desired. Alternatively, the designer may 

20 input other panel actions. With respect to each panel 
action specified in the first window, an Add or Change 
mode of operation may be associated therewith and 
also specified in the first window. 

During the run time mode of execution, the user 

25 may specify whether the Add or Change mode of exe- 
cution is desired or it may be automatically pre-spe- 
cif ied as a function of a particular panel to be run. In 
either event, second panel action windows may then 
be displayed whose content will be a function of the 

30 particular panel being selected for execution, the con- 
tent selected or specified by means of the first win- 
dow, and the mode of execution specified. One set of 
available panel actions will thus be displayed in one 
of the second panel actions display windows corre- 

35 sponding to panel actions in the first window desig- 
nated by the "Mode" prompt as being an Add-type ac- 
tion. A second set of panel actions will be displayed 
in an alternate second panel action design window 
corresponding to panel actions in the first window 

40 designated by the "Mode" prompt as being Change- 
type actions. 

Valid panel operations only if an "Add data rows" 
operation has been pre-specif ied in the first window 
prior to display of a second window include "Add and 

45 next" and "Previous". Valid panel operations only if 
"Change data rows" has been pre-specified prior to 
display of a second display window include Reset, 
Print All, Next, Change, Change and Next, Search, 
Extended Search and Delete and Next. 

50 In lieu of an Add or Change panel operation, the 

panel designer may specify a command which is used 
to xecute other bjects in the application program 
which can be previously specified and saved by th 
designer, an example of which is a command to run 

55 a database query object With respect to each afore- 
m ntion d c lumn caption or prompt in the definition 
window for prompting user input to define and design 
th panel, their us is as follows. First, in th panel op- 
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eration/command column one or more such op ra- 
tions or commands are entered in the column from the 
pre-sel ct d default list or otherwise. For each such 
operation or command ent red, a panel designer in- 
serts an indicator in a corresponding location in the 5 
Mode column or accepts a displayed default mode 
"Add data" or "Change data" corresponding to the 
type of operation or command. Also in the first display 
window, the panel designer provides in the action key 
and mnemonic columns corresponding indicators of 10 
action keys or mnemonic devices, respectively, de- 
sired for use with the second window in selecting pan- 
el operations or commands displayed therein for exe- 
cution during application run time. Finally, in the "Ac- 
tion text" prompt for entries into that column, the de- is 
signer may input text corresponding to and for use in 
selecting a particular panel operation/command, with 
such text appearing in the second windows and pre- 
ferably employing terminology more familiar to the 

nd user of the panel. When the designer has thereby 20 
completed the panel definition, the panel is saved as 
a panel object in the database. The application then 
converts the information just input from the panel ac- 
tions definition windows into two dynamic pull-down 
window formats, one for add data rows mode and one 25 
for change data rows mode, and also saves them as 
part of the panel object 

The panel actions feature provides the panel de- 
signer with means to assign mnemonics and function 
keys to each action. The mnemonic is a character in 30 
the action text that is highlighted in the resultant sec- 
ond pull-down windows and can be used to select the 
action by the run time user. The function key is dis- 
played in the resultant pull-down window. The run 
time user views the function key assignment when 35 
the customized pull-down window is displayed. The 
function key is active outside of the pull-down window 
and can be activated to invoke the action to which it 
is correlative and visually associated in the pull-down 
window as a fast path to selecting action from the pull- 40 
down window. The order of actions in the pull-down 
window is determined by the order specified by the 
panel designer when the panel is defined. The action 
text is variable to the panel designer who can specify 
text corresponding to application program actions 45 
which is oriented to the run time user and thereby can 
contain special terms or be in the user's national lan- 
guage. 

The embodiment of the invention will now be de- 
scribed, by way of example, with reference to the ac- 50 
companying drawings, in which: 

Figs. 1-7 are illustrations of a scr en sequence 
generated in accordance with th invention in de- 
fining panel actions windows; 
Figs. 8-10 are flow diagrams of a computerized 55 
proc ss for d fining pan I action windows and 
g nerating th screen s quence of Figs. 1-7; 
Fig. 11 is a fl w diagram of a computeriz dpr c- 



ess for execution of panels in an application pro- 
gram wherein panel action windows of the inv n- 
tion are desired to appear; 
Fig. 12 is an illustration of the structure of tables 
in a database used in an example to illustrate op- 
eration and features of the invention; 
Figs. 13-30 are illustrations of a screen sequence 
generated in accordance with the invention in an 
example to define an ENROLL panel including 
panel actions windows; 

Figs. 31-37 are illustrations of a screen sequence 
generated in accordance with the invention in an 
example to define a COURSE SCHEDULE in- 
cluding panel actions windows; 
Figs. 38-44 are illustrations of a screen sequence 
generated in accordance with the invention in an 
example to define a CLASS INFORMATION pan- 
el including panel actions windows; 
Figs. 45-50 are illustrations of a screen sequence 
generated in accordance with the invention for 
running the COURSE SCHEDULE panel in an 
example for adding and defining course informa- 
tion; 

Figs. 51-54 are illustrations of a screen sequence 
generated in accordance with the invention for 
running the COURSE SCHEDULE panel in an 
example for updating, searching and changing 
the COURSE SCHEDULE; 
Figs. 58-62 are illustrations of a screen sequence 
generated in accordance with the invention for 
running the ENROLL panel in an example includ- 
ing a computed fill-in command specified as a 
panel action in defining panel action windows for 
the ENROLL panel; 

Figs. 63-67 are illustrations dfa screen sequence 
generated in accordance with the invention for 
running the CLASS INFORMATION panel in an 
example including a Run Class Information auto- 
matic command specified in defining panel ac- 
tion windows for the CLASS INFORMATION pan- 
el; and 

Fig. 68 is a functional block diagram of a compu- 
terized system for implementing the user inter- 
face and system and methods of the present in- 
vention hereinbefore described with reference to 
Figs. 1-67. 

In order to provide a clear understand of the sub- 
ject invention, first a generalized sequence of 
screens will be discussed generated in accordance 
therewith with reference to Figs. 1-7. This will then be 
followed by a discussion of a flow diagram with refer- 
enc to Figs. 8-10 for defining panels and panel ac- 
tion windows. Next, Fig. 11 will be discussed to pro- 
vide a clearer understanding of the use of the pan I 
and panel action pull-down windows generated by the 
invention in accordance with the process depicted in 
Figs. 8-10 during pan I xecution. With reference to 
Figs. 12-67, several actual examples of screen se- 



4 



7 



EP 0 336 560 B1 



8 



quences will be discussed with reference to sp cific 
examples wherein panels and panel action window 
pop-ups are defined in accordance with the invention 
and us d during various panel executions. Finally a 
functional block diagram of th syst m will be dis- s 
cussed referencing Fig. 68. 

Referring first to Figs. 1-7, a very brief overall dis- 
cussion of the sequence of specifying panel action 
windows in the manner of the invention will be given. 
In accordance with the invention, in Fig. 8 a compu- io 
terized process will be initiated at 10 whereupon de- 
sired actions required for a given panel to be defined 
will be specified, 12. This is followed by selecting 
(means of a cursor, user input of the numeral 4, 
mouse, or the like) of the "panel actions", 14, of Fig. is 
1 (corresponding to step 16 of Fig. 8 in the panel def- 
inition flow diagram). 

This action results in appearance of a panel ac- 
tion's pop-up window with default values as shown in 
Fig. 2 and indicated at step 18 of Fig. 8. 20 

Several things may be noted by this first appear- 
ance of the panel action's pop-up window 20 which 
v Mays a preexisting panel definition window 22. It 
will be noted that the "Specify" pull-down window de- 
picted in Fig. 1 was itself called to the screen by se- 25 
lecting the "Specify" selection in the application ac- 
tion bar 24 (by any means well known in the art such 
as a mouse, cursor, etc.). Continuing with Fig. 2, the 
title 24 for the panel preferably appears in the under- 
lying window. In the preferred embodiment imme- 30 
diately at the appearance of the Fig. 2 screen the pan- 
I designer is presented with a set of default actions 
d fined with prompts for action text 26, mnemonics 
28, action keys 30, panel operations/commands 32 
and modes 34. * 55 

It is contemplated by the invention to enable the 
panel designer to have a plurality of ways to activate 
operation of panel actions by interacting with a sub- 
sequent panel actions pull-down. These include key- 
ing in a mnemonic letter highlighted in action text or 40 
selecting an action key associated with the desired 
operation as displayed in the pull-down window. 
Prompts such as 28 and 30 (Fig. 2) for prompting the 
us r to specify in the panel design window the actions 
to be used in the pull-down for selecting a corre- 45 
sponding operation will be collectively known as pan- 
el action specifier prompts. The means of selection 
(keyed mnemonic, action key, etc.) are generally the 
panel action specifiers. Although only mnemonic and 
action key specif iers are shown in the embodiment of 50 
Fig. 2 as designer selectable, the invention admits of 
any number and type of such specif i rs as d sired 
and is not intend d to be limited to mnemonics or ac- 
tion keys. 

Under ach such prompt 26034 previously listed 55 
appears a column of correlative suggested defaults. 
The pan I design r may us the defaults pres nted, 
may change or d I te any or all of them, and may add 



new ones. Action text und r the action text prompt 26 
preferably will be selected in terminology familiar with 
the end user of the panel. Mnemonics under the mne- 
monic pr mpt 28 will be selected which in one m- 
bodiment is a letter appearing in the action text. On 
the display, the intensity of this letter will be highlight- 
ed where it appears in the action text in the panel ac- 
tions pop-up window being customized when the pop- 
up window later appears in use in the product. Action 
keys are suggested in the default window under the 
action key prompt 30 so as to be consistent with ac- 
tion keys in other parts of the product, but may be 
changed as needed during the panel design process 
presently under discussion. 

With reference to panel operation/command 
prompt 32, items shown thereunder are herein refer- 
red to as panel actions which are used during panel 
execution to manipulate the panel. They are based on 
a set of panel operations and/or commands relating 
to the database. The user can command the opera- 
tions and commands to tailor the set of actions for the 
panel. In other words, the panel designer will choose 
what panel operations will be available to the panel 
end user during execution. As shown in Fig. 2 if the 
default definition option is chosen for panel definition, 
the panel end user is given a pre-defined set of panel 
actions depicted therein which can be customized if 
desired. 

The particular "Actions" pop-down window pre- 
sently being defined which appears later during panel 
execution depends on which mode of execution is 
chosen (i.e., Add or Change). Panel operations are 
defined in terms of panel instances and panel set The 
validity of each panel operation and in some situa- 
tions the manner of execution is determined by the 
run time mode of execution as aforesaid (Add or 
Change). Examples of valid operations for both exe- 
cution options will be hereinafter listed followed by 
operations valid only for each mode of execution: 

Valid panel operations for both Add and Change 

Print - Prints the current panel instance 

Blank panel - Presents a panel instance with all 
data and computed fields null 

Show field - Displays a pop-up window where the 
user may completely display and/or Change or Add 
data to the field which has been specified as being 
longer than the available space on the panel 

Compute - Causes computed fields to be calcu- 
lated and displayed on a current panel instance. 

Valid Panel Operations Only for "Add Data Rows" 

Add and Next - Performs an addition to the data- 
base to add the r w r repeated rows specif i d on th 
panel. 

Previous - Presents the previous panel instance 
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that was just added. After executing the "Add and 
Next" action, a blank panel is automatically presented 
to the end user for more additions. 

Valid Panel Operations Only for "Change Data 
Rows" 

Reset - Returns the current panel instance to its 
condition at the time of the last database action. 

Print All - Prints all the panel instances in the pan- 
el set 

Next - Presents the next panel instance in the 
panel set. 

Change - Performs a change to any of the input 
data»f ields changed by the user in the displayed panel 
instance. 

Change and Next - Performs an update to the da- 
tabase to update the rows changed on this panel in- 
stance. 

Search - Presents the first panel instance in the 
panel set which satisfies a search condition as deter- 
mined by the data values input by the panel end user 
on the panel. 

Extended Search - Pop-up window is presented 
allowing more knowledgeable end users to specify 
more extensive search conditions. 

Delete and Next- If screen cursor is positioned on 
a repeated row, this action applies only to that row 
and that row alone will be deleted from the database. 
If the cursor is not on a repeated row, the row in the 
root table represented on the current panel instance 
will be deleted. 

In addition to the panel operations just described 
such as those indicated at reference numeral 36 (i.e., 
the preset instructions that are defined by the partic- 
ular application), a designer may specify a command 
in the prompt 32 column in place of an operation. 
Commands are used to execute other objects in the 
application which can be created and saved by the 
designer. An example of a command is a Run Query 
"query name" where "query name" is the name of a 
query object created by the designer. The query may 
r quest certain data be retrieved from the database 
and formatted as a report. An alternate example of a 
command which may be selected from the default list 
in Fig. 2 or otherwise specified and inserted by the 
d signer is the compute command 38 which will 
cause computed fields to be effected if this panel ac- 
tion is selected in the panel action pop-up window 
presently being defined. 

Returning to Fig. 8 it will be noted that step 40 
corresponds in th fl w diagram to ntering the de- 
sired action text in the column 26. Step 42 corre- 
sponds to entering the desired I tter mnemonic in col- 
umn 28. If an action key is also desired for providing 
the user an additional manner f r selecting action t xt 
in a subs quent panel action pop-up window, either 
the default listed action k ys in the column are spe- 



cified, 46, (by a device such as a cursor or mouse), 
or, if no such key is desired, the process exits at 42. 

Continuing with Fig. 9, if the pan I action current- 
ly being specified in th column 32 of Fig. 2 is not a 
5 panel operation, i.e., it is a command, any desired 
command string is entered as shown at step 52 (such 
as a query in the particular query language of the ap- 
plication program which may be a prompted query, 
SQL statement well known in the art, or the like). If on 

10 the other hand, a panel operation is desired as shown 
by the Yes path out of block 50. the process will check 
whether a prompt list is desired by the user listing all 
possible operations of the system as shown at block 
54. If no list is desired, the user inputs a selected op- 

15 eration, 56. However, if an operations list is desired, 
it is displayed and the operator chooses a desired op- 
eration from the list, 58. With reference to Fig. 3, the 
panel actions pop-up window currently being de- 
signed is shown with such a panel operations list win- 

20 dow 60 displayed. The panel designer could request 
such a list of all available panel operations by press- 
ing a function key such as F4=List key. A cursor 62 
may then be placed in the field for a panel operation. 
When the designer selects an operation from the dis- 

25 played list, the list window is removed and the select- 
ed operation is inserted in the field where the cursor 
64 is present in the last panel operation field. It will be 
evident that since the panel actions pop-up 20 is ini- 
tially displayed with defaults including panel opera- 

30 tions filled in, the designer would not typically use the 
operations list 60 function at this point. After changes 
are made to the panel actions such as deleting some 
panel actions, however, it is generally found more 
useful to use the List function to show all possible 

35 panel operations. 

Referring back to Fig. 2, it will be recalled that a 
mode prompt 34 is provided and that valid panel op- 
erations are a function of the type or mode of action 
and can have one of two values, either "A" for "Add 

40 data rows", 66, or "C" for "Change data rows", 68. If 
the mode 34 field is left empty, then the mode of exe- 
cution can be both "A" and "C" for that panel opera- 
tion. At panel execution, the actions will be in the se- 
quence they are specified in. Those actions valid for 

45 Add will be present in the Add mode in a subsequent 
panel actions pop-up window, and those actions valid 
for "Change" will be present in the "Change" mode. 
This, then, explains the significance of the user en- 
tries into the mode prompt 34 column. 

50 Thus, returning to Fig. 9, at 70 the process re- 

quires definition of whether the panel action selected 
in the panel operation/command column 32 and cor- 
responding action text 26 is for an "Add data" action. 
If Yes, a mode entry "A" is entered, 72. If the specified 

55 panel action is for a "Change data rows", 74, a "C" is 
entered at th appr priate location in th mod 
prompt column 34 as shown by step 76 in Fig. 9. If th 
pan I action mod of execution can be both for add- 
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ing and changing data, the appropriate mode location 
is left blank as shown at step 78. 

Ref rring to Fig. 10, the process steps previously 
d scrib d with r fer nee to Figs. 8-9 ar then repeat- 

d if it is d sired to specify yet additional panel ac- 5 
tions shown at step 80, whereupon the process loops 
back to 82 of Fig. 8. If, however, no more actions are 
desired to be specified, the designer has thus modi- 
fied the fields in the window of Fig. 4 to contain all the 
actions needed forthe panel. It will be noted at 82 that 10 
the action text for "Update balance" has a correlative 
command 82 instead of a panel operation entered in 
the panel operation/command column. In the embodi- 
ment being discussed, an action may have one com- 
mand or one operation although the invention is not is 
intended to be so limited. 

When the designer completes the panel defini- 
tion, it is determined at 84 whether it is desirable to 
save the definition. If Yes, the panel is saved as a pan- 
el object in the database in internal format, 86 and the 20 
process ends, 88; and, if No the process ends without 
such saving at 88. The invention, in part, converts the 
information from the panel actions window Fig. 4 as 
thus specified in accordance with the previously de- 
scribed steps into two dynamic pull-down window for- 25 
mats (one for "Add data rows" mode and one for 
"Change data rows" mode and saves them as part of 
the panel object 

PANEL EXECUTION 30 

Now that the panel actions pop-up window has 
b en filled in and the just-mentioned pull-down panel 
action windows resultant therefrom are specified, a 
general description will now be given as to how such 35 
subsequent panel action pull-down windows come 
into play in use of an application and the user inter- 
fac . With reference to a panel execution flow dia- 
gram Fig. 11 and accompanying illustrative screens 
shown in Figs. 5-7, the panel execution process be- 40 
gins at 84. "Panels" will be chosen from a main selec- 
tion window, step 86, whereupon the name of a panel 
to be executed from the list of all panel definitions is 
selected, 88. By selecting "Run" from an appropriate 
actions pull-down on an application action bar, 90, a 45 
panel with blank fields will appear in accordance with 
step 92. With respect to the hereinbefore noted exam- 
ple (with reference to Figs. 1-4), what this means is 
that the panel "order form" would be selected from the 
list of panels defined in accordance with Figs. 1-4 and 50 
8-10, and after selecting "Run" the panel execution 
window of Fig. 5 would appear. It will b not d that 
fields on the panel are display d as blank. The cursor 
is shown as an underline in the first field, 94. When 
the user requests to ex cute or run a panel by first se- 55 
lectlng the "Acti ns", 96, on the application bar, and 
step 98, a prompt is giv n at step 1 00 requesting user 
indication of the desired execution mode (i.e., wheth- 



er the panel will be run in an "add data rows" mod 
or a "change data rows" mode). 

The subsequent actions which can be taken in a 
correlative one of tw pull-down panel action win- 
dows will her inaft r be determined by which mod 
is selected at this point by the user. Per step 102, if 
the "Change data rows" mode is selected, step 102, 
the actions pull-down window for the "Change data 
rows" mode is displayed as shown in Fig. 6. Con- 
versely, if the "Add data rows" mode is selected at 
100, the actions pull-down window for "Add data 
rows" mode shown in Fig. 7 is displayed. The data val- 
ues for the particular panel of Fig. 6 or 7 are thence 
filled in by the user. The actions in the pull-down win- 
dow (previously specified in terms of wording, mne- 
monics, selection of panel actions displayed therein, 
and control keys used for selection, and order per the 
panel definition flow diagram) are selected as shown 
at step 1 06, whereupon the process ends at 108. 

Referring to Fig. 6, a comparison of the actions 
pull-down window 110 with the panel actions window 
after changes have been made (Fig. 4) will show that 
the window 110 contains only the actions specified in 
the window of Fig. 4 as mode equal "C" or mode equal 
"blank" (which, it will be recalled, refers to actions 
which may execute in either the Add or Change data 
mode). Moreover, the actions are listed in the order of 
occurrence in the panel actions window during panel 
definition. Furthermore, the selected actions are au- 
tomatically numbered by the invention so that selec- 
tion by number would be available as well as by cur- 
sor, mouse, mnemonic letter selection, and the vari- 
ous control keys. The first possible action forthe user 
to select appears at the top of the list indicated by the 
cursor 112 as a default When the user selects an ac- 
tion by the aforementioned method, the invention 
executes the selected panel operation or command 
previously defined in the panel actions window during 
panel definition with reference to Figs. 1-4. 

Referring to Fig. 7 in greater detail, again com- 
parison of the pull-down window 114 depicted therein 
with Fig. 4, reveals that the actions contained in the 
window 114 are only those which were specified in 
Fig. 4 as mode="A" or mode="blank". Again, with ref- " 
erence to this pull-down window 114 as with window 
110 of Fig. 6, interaction with the actions pull-down is 
identical. In other words, the user may select a listed 
action in one of five ways: 

1. Moving the cursor over the action in the pull- 
down and pressing enter; 

2. Using the mnemonic which is shown highlight- 
d on monochrome displays and in a different 

colour on colour displays; 

3. Using the function key if one has been as- 
signed; 

4. Using the number of the action in the action 
pull-down; and 

5. Moving the mouse cursor on the action in th 
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actions pull-down and clicking the mouse. 

It will be noted that these interaction techniques 
are preferably identical throughout the entire applica- 
tion under consideration. 

Fr mtheforeg ing, it will be apparent that the in- 
vention provides the means for the panel designer to 
customize an actions pull-down to meet the needs of 
the panel user and to make interaction with the pull- 
down window consistent with all other pull-down win- 
dows in the product. 

EXAMPLES 

Now that an overall description of the function 
and operation of the invention has been given, appli- 
cation to a few specific examples will serve to further 
illustrate the significant unique features of the inven- 
tion. In the examples under consideration, an educa- 
tion database will be used to build up a sample appli- 
cation for the invention. The structures of the tables 
in the database are depicted in Fig. 1 2 with the "-" in- 
dicating the fields in each table which form a unique 
key for the table whereby the relational data con- 
tained therein may be interrelated. 

In the example under consideration, panels and 
pull-down windows will be created for use in an edu- 
cation application. In the application, various class 
schedules will be specified and changed and an en- 
rollment in a class will be shown by use of user inter- 
face screens generated in accordance with the inven- 
tion. In Fig. 13, there is a customized menu defined 
for the Education application. The items on the menu 
allow a user to review the education catalogue, check 
the schedule of classes, enroll in a class, cancel en- 
rollment and check enrollment status. The menu is 
pictured in Figure 1. 

Each item on the menu is defined as a command 
in the product The commands for the five items on 
the menu are: 

1. RUN PANEL COURSE_DESCRIPTOR 

2. RUN PANEL COURSE_SCHEDULE 

3. RUN PANEL ENROLL (MODE=ADD) 

4. RUN PANEL ENROLL (MODE=C HANGE) 

5. RUN PANEL CHECK_ENROLL 

Three panels are constructed: COURSE_SCHED- 
ULE, ENROLL and CLASSJNFO. CLASSJNFO is a 
panel run from within the ENROLL panel. These pan- 
Is and the Education application scenario that fol- 
lows illustrate the use of the dynamic panel actions 
window. 

First, the user creates a new panel named EN- 
ROLL (Fig. 14). The panel is initially a blank screen 
with the cursor (shown as an underscore) in th upp r 
left corner. The first step is to select th tables to be 
used in the panel (Fig. 15). "Table selections" in the 
Sp cify pull-down window is chosen. The Table Se- 
lections pop-up window appears (Fig. 16). N tabl s 
are initially filled in. The user is creating the ENROLL 



panel using the COURSE_ENROLL and EMPLOYEE 
tables. These tables are filled in the Table Selections 
pop-up (Fig. 17). Th n the user must specify which 
fi Ids from the select d tables are used in the EN- 
5 ROLL pan I. Table fields" in the Specify pull-down 
window is chosen (Fig. 18). The Table Fields pop-up 
window appears (Fig. 19). No table fields are initially 
filled in. The user fills in the columns from the 2 tables 
in the Table Fields pop-up window and assigns a pan- 
to els field name, usage and width to these fields (Fig. 
20). The user indicates the columns which connect 
the two tables in this panel by using the "Connecting 
columns" action in the Specify pull-down (Fig. 21). 
The Connecting Columns pop-up window is displayed 
t5 with no fields filled in (Fig. 22). The user enters the 
connecting column information into the window (Fig. 
23). 

Next the user keys in the fields and background 
text information into the panel definition window. The 

20 field names from the Table Fields pop-up are used to 
mark the fields in the panel definition window. In- 
structions can be added to the panel as appropriate 
for the intended user of the panel (Fig. 24). The user 
defines the panel actions which can be performed on 

25 the panel by selecting the "Panel actions" in the Spec- 
ify pull-down window (Fig. 25). 

Default panel actions appear initially in the Panel 
Actions pop-up window. The mnemonic is a character 
which appears in the action text. The action key as- 

30 signed as a default is consistent with similarf unctions 
available elsewhere in the product. All the panel op- 
erations available are listed with the action text equal 
to the panel operation (Fig. 26). 

The user can reword the action text, assign a dif- 

35 ferent mnemonic or action key to the panel action or 
delete the panel action from this panel. Panel actions 
can be added which execute a product command 
(such as Run Panel CLASSJNFO). The order that 
the actions will appear in the dynamic pull-down win- 

40 dow is determined by the order in the Panel Actions 
pop-up (Fig. 27). 

As the final step in defining the ENROLL panel, 
the user gives the panel a title by choosing the Title 
line" action in the Specify pull-down window (Fig. 28). 

45 The Title Line pop-up window appears overlaying the 
panel definition (Fig. 29). Finally, user fills in the title 
(Fig. 30). 

Next two other panels are defined. Screens 
showing the Specify pull-down windows and the ini- 

50 tial pop-up windows are omitted since they are the 
same as in the previous sequence. The user defines 
a 2nd panel named COURSE_SCHEDULE (Fig. 31). 
The COURSE_SCHEDULE panel uses the 
COURSE_CATALOGUE and CLASS_SCHEDULE 

55 tables (Fig. 32). The fields in the 2 tables which are 
us d in th pan I are filled into the Table Fields pop- 
up window (Fig. 33). The columns conn cting the root 
and sub tabl s are filled into the Connecting Columns 
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pop-up window (Fig. 34). The COURSE_SCHEDULE 
panel definition is created in the definition window 
(Fig. 35). The panel actions are specified in the Panel 
Acti ns pop-up window (Fig. 36). The title is fill d in 
the Title Line pop-up window (Fig. 37). 

The user then d fines a 3rd panel named 
CLASSJNFO (Fig. 38). The CLASSJNFO panel uses 
the CLASS_SCHEDULE and COURSE_CATALOGUE 
tables (Fig. 39). The fields in the 2 tables which are 
used in the panel are filled into the Table Fields pop- 
up window (Fig. 40). The columns connecting the root 
and lookupl tables are filled into the Connecting Col- 
umns pop-up window (Fig. 41). The CLASSJNFO 
panel definition is created in the definition window 
(Fig. .42). The panel actions are specified in the Panel 
Actions pop-up window (Fig. 43). The title is filled in 
the Title Line pop-up window (Fig. 44). 

To run the Education application, the user starts 
with the menu. The class schedules are controlled by 
using item 2 on the menu (Fig. 45). When item 2 is se- 
lected from the menu, the product executes the com- 
mand : RUN PANEL COURSE_SCHEDULE. The 
product prompts the user for a mode (Add/Change) 
(Fig. 46). The user chooses mode 1: Add data rows. 
A blank COURSE_SCHEDULE panel is displayed 
with the cursor in the first inputf ield. Course (Fig. 47). 
The user fills in the class schedule data for course # 
8240 (Fig. 48). Then the user goes to the action bar 
and selects Actions. The Actions pull-down is dynam- 
ically created based on the Panel Actions definitions 
for Add mode (Fig. 49). 

The user picks the first action, "Add sections". 
This action causes the panel operation defined for 
this action in the Panel Actions pop-up (Add and next) 
to be executed. Add causes the data rows to be added 
to the COURSE_SCHEDULE table in the database. 
The panel is redisplayed with all fields blanked and a 
message which indicates that the data rows have 
been successfully added. The next keystroke causes 
the message box to disappear (Fig. 50). If the user 
had chosen Change data rows in the Run panel mode 
p p-up, a blank COURSE_SCHEDULE execution 
panel is displayed (Fig. 51). 

To update the class schedules for course 8240, 
the user fills in the course number (Fig. 52). The user 
goes to the action bar and selects the "Search" action 
from the Actions pull-down. The Actions pull-down is 
dynamically created based on the Panel Actions def- 
initions for Change mode (Fig. 53). The database is 
searched for rows that correspond to the class sched- 
ule for course 8240 and these rows are displayed in 
the panel (Fig. 54). The user changes the class 
schedule (updates th start and end dates for section 
8003 and 8004) (Fig. 55). The user goes to the action 
bar and selects the "Update s ctions" action from the 
Actions pull-down (Fig. 56). 

The "Update sections" action caus s th panel 
operation defined for this action in the Panel Actions 



pop-up (Change and next) to be executed. Change 
causes the data rows to be updated in the 
COURSE_SCHEDULE table in the databas . Th 
panel is redisplayed with all fields blanked and a mes- 

5 sage which indicates that the data rows have been 
successfully updated. The next keystroke causes the 
message box to disappear (Fig. 57). 

A second example using the Education applica- 
tion (Fig. 58) will now be provided. When item 3 is se- 

io lected from the menu, the product executes the com- 
mand : RUN PANEL ENROLL (MODE=ADD). The 
mode is specified on the command, so the Run panel 
mode pop-up is bypassed. A blank ENROLL panel is 
displayed (Fig. 59). The user fills in the required 

is fields: course no, section, employee serial, VM user 
ID and VM node (Fig. 60). 

Next the user goes to the action bar and selects 
Actions. The Actions pull-down is dynamically creat- 
ed based on the Panel Actions definitions for Add 

20 mode. The "Fill in employee data" action is chosen 
(Fig. 61). The "Fill in employee data" action is defined 
as the Compute operation and causes any lookup ta- 
ble fields to be filled in. The fields from the EMPLOY- 
EE table are retrieved from the database for the env 

25 ployee whose serial number is 295017 and are dis- 
played in the panel (Fig. 62). The user goes to the ac- 
tion bar, this time choosing the "Check class info" ac- 
tion (Fig. 63). 

The action defined for "Check class info" is RUN 

30 PANEL CLASSJNFO. The CLASSJNFO panel is 
displayed overlaying the ENROLL panel. Since there 
are no Add usage fields defined in the CLASSJNFO 
panel, it is only run in Change mode. The course and 
. section are used as search arguments to generate 

35 the data (Fig. 64). The course abstract contains more 
information that can fit in the panel field. The "Show 
course abstract" action executes the Show field op- 
eration which displays the entire Abstract field in a 
scrollable pop-up window (Fig. 65). The user browses 

40 the panel and then exits, via the Exit action in the ac- 
tion bar. back to the ENROLL panel. The ENROLL 
panel is redisplayed (Fig. 66). 

The user "enrolls" in the class by pressing 
Ctrl+F2, the function key assigned to the "Add and 

45 next" action. This key is displayed to the user in the 
Actions pull-down window. It can be pressed and take 
effect without going to the action bar and entering the 
Actions pull-down window (Fig. 67). 

With reference to Fig. 68, a block diagram is 

so shown of a processing apparatus which may be used 
to run computer programs providing the previously 
described functions thereby implementing the sys- 
tem of the pres nt inv ntion. The system preferably 
takes th form of a typical personal computer archi- 

55 tectur such as that embodied in the IBM Personal 
System/2. With r sp ct to this syst m 120, a micro- 
proc ssor 308 is provided such as an Intel 80286 or 
80386 device which is interc nnect d to a desir d se- 
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lection of I/O devices 124, ROM 126, memory 128, 
and media 130 by means of a bus 310. It will be ap- 
preciated that in a conventional manner, the bus 310 
will be compris d f address, command, and data 
lin s for purpos s well known in th art. The I/O de- 
vices 124 which may be included in the system 120 
of the present invention may include a display such as 
an IBM Personal System Colour Display 8510, a key- 
board, mouse or the like for user input, and a printer 
if desired. It will also be appreciated that for purposes 
of simplicity, adapters have been omitted from Fig. 68 
although it will be appreciated that such adapters for 
the various devices 124-130 may either be included 
as part of the IBM Personal System/2 or available as 
plug jn options from the IBM Corporation. 

With in the read only memory or ROM 1 26, the ba- 
sic input/output operating system or BIOS is stored 
for execution by the processor 122. The BIOS, as is 
w II known, controls the fundamental operations of 
the computer system 120. Additionally, an operating 
system 132 is provided such as OS/2 which will be 
loaded into memory 128 and will run in conjunction 
with the BIOS in ROM 126. 

Additional information on the Personal System/2 
and Operating System OS/2 which may used in a pre- 
ferred embodiment to implement the system and 
methods of the present invention may be found in the 
following reference manuals herein incorporated by 
r ference: IBM Operating System/2 Version 1.0 Stan- 
dard Edition Technical Reference, IBM Corporation 
Part No. 6280201 , Order No. 5871-AA, Technical Ref- 
erence Manual, Personal System/2 (Model 80), IBM 
Corporation, Part No. 68X2256, Order No. S68X- 
2256; OS/2 Programmer's Guide, lacobucci, Ed, 
McGraw Hill 1988; and IBM Operating System/2 Ex- 
tended Edition Version 1.0 Technical Reference Use 
Publication #90X7939. 

In accordance with the invention, an application 
program 134 is further provided which may be loaded 
into memory 128 or stored in media 130. This media 
1 30 may be of any conventional form such as a hard 
file, diskettes associated with a disk drive, or the like. 
In accordance with OS/2, the data base application 
program 134 may be considered as an operating sys- 
tem 132 extension and will include numerous func- 
tions conventionally associated with a database pro- 
gram providing instructions to the processor 122 so 
as to enable the system 120 to perform relational da- 
tabase functions as hereinbefore described. The op- 
erator may interface with the database program 
through the various I/O devices 124, such interfacing 
including ent ring, accessing, changing, or deleting 
data from th database and other such tasks. For ex- 
ample, the user may interact with the database pro- 
gram 134 by inputting some form of data manipulation 
language command such as an SQL command well 
known in the art via the k yboard.wher uponth sys- 
t m 120 will qu ry the data resid nt in the databas 



and output the d sired answer set for inspection by 
the user on a video terminal, printer, or the like. 

It will be noted that software functions included 
in the database program 134 include pan I definition 

5 functions 136 and panel xecution functions 138. 
These functions, graphically and conceptually repre- 
sented in Fig. 68 as part of the database program 134, 
will be recognized as performing the hereinbefore de- 
scribed functions of the present invention relative to 

10 custom definition of a user interface in the manner of 
the invention. 



Claims 

15 

1. A method of operating an interactive computer 
system (120) including a display device for spec- 
ifying a user interface, comprising the steps of: 
at definition time: 

20 displaying (18) on the display device, a 

first window (20) for defining panels which are 
used during run time, and, 
at run time: 

displaying (92) in a second window (110) a 
25 selected panel ; 

characterised in that: the first window includes: 
an action text prompt (26); 
a panel actions prompt (32); and 
a mode prompt (34); 
30 whereby the action text prompt comprises 

a list of default or user specified descriptions 
each associated with a different run time panel 
action (36, 38); the panel actions prompt includes 
a list of said panel actions (36, 38) each assock 
35 ated with at least one of a plurality of run time 

panel execution modes (72, 76, 78); 

the mode prompt includes a mode indica- 
tor (66, 68), for each said run time panel action 
(36, 38), of its corresponding associated execu- 
40 tion mode; and that, at definition time, one or 

more descriptions and their associated run time 
panel actions (36, 38) and mode indicators (66, 
68) are selected (40, 46, 70, 74); and that, at run 
time, 

45 prior to displaying in said second window, 

one of said plurality of run time panel execution 
modes is selected (100) in response to a prompt 
displayed in said first window; and 

the descriptions displayed in the second 
so window are those having a mode indicator corre- 

sponding to the selected run time execution 
mode. 

2. A method according to claim 1 wherein said plur- 
55 ality of run time execution modes includes an add 

data mode (72) and a change data mode (76). 

3. A method according to claim 2 wh r in said one 
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of said selected plurality of panel execution 
modes is selected (70, 74) from a group com- 
prised of said add data mode (72), said change 
data mode (76), and a blank mode (78). 

4. A method according to claim 3 wherein each of 
said panel actions (36, 38) is selected from a 
group comprising panel operations and com- 
mands. 

5. A method according to any one of claims 1 to 4 
wherein said descriptions displayed in said sec- 
ond window comprise a subset of a plurality of ac- 
tion texts (36, 38), and wherein said panel execu- 
tion mode for each of said action texts of said 
subset corresponds to said selected panel execu- 
tion mode. 

6. A method according to claim 5 wherein said dis- 
played first window (20) further includes at least 
one panel action specifier prompt and the meth- 
od further includes the step of selecting at least 
one panel action for a corresponding at least one 
of a selected plurality of panel actions. 

7. A method according to claim 6 wherein said at 
least one panel action specifier prompt compris- 
es: 

a mnemonic prompt and an action key 
prompt; and 

wherein said at least one panel action spe- 
cifier comprises a mnemonic and an action key. 

8. A method according to claim 7 further including 
displaying a set of preselected default values for 
at least one of said prompts; and selecting at 
least one of said default values from said dis- 
played set of default values. 

9. A method according to claim 8 wherein said pre- 
selected default values include at least one panel 
action specifier. 

10. A method according to claim 9 wherein said sec- 
ond window (110) is displayed during a panel exe- 
cution. 

11. Amethod according to claim 10 wherein selected 
ones of said action texts (36, 38) and said panel 
action specifiers define a substantially identical 
relative spatial positioning and order when dis- 
play d in said first and said s cond windows 
(110). 

12. Amethod according to claim 11 further including 
the step of displaying in said first window (20) a 
third window listing a plurality of said panel oper- 
ations. 



13. A method according to claim 12 wherein at least 
one of said selected panel actions corresponds to 
said change data execution mode and compris s 
a r set, print all, next, change, change and n xt, 

5 s arch, extended s arch, del te or next action. 

14. A method according to claim 12 wherein at least 
one of said selected panel actions corresponds to 
said add data execution and comprises an add 

10 and next or previous action. 

15. A method according to claim 12 wherein at least 
one of said selected panel actions corresponds to 
said blank panel action mode and comprises a 

is print, blank panel, show field, or computer action. 

16. A computer system for specifying a user inter- 
face, comprising: 

display means for displaying (18) a first 
20 window (20) for defining panels which are used 

during run time, 

and means for displaying (92) in a second 
window (110) a selected panel; 
characterised in that: the first window includes an 
25 action text prompt (26), a panel actions prompt 

(32), and a mode prompt (34); 

whereby the action text prompt comprises 
a list of default or user specified descriptions 
each associated with a different run time panel 
30 action (36, 38); the panel actions prompt includes 

a list of said panel actions (36, 38) each associ- 
ated with at least one of a plurality of run time 
panel execution modes (72, 76, 78); 

the mode prompt includes a mode indica- 
35 tor (66, 68), for each said run time panel action 

(36, 38), of its corresponding associated execu- 
tion mode; 

the system further comprises means for 
selecting (40, 46) one or more descriptions and 

40 their associated run time panel actions (36, 38) 

and mode indicators (66, 68); 

the system further comprises means for 
selecting (70, 74) through said first window one^ 
of a plurality of panel execution modes; and 

45 the descriptions displayed in the second 

window are those having a mode indicator corre- 
sponding to the selected run time execution 
mode. 

so 17. A system according to claim 16 further including: 
means for designating a plurality of panel 
actions in response to said display d first window 
(20); 

m ans for designating one of a plurality of 
55 panel action modes for each said selected panel 

action in r sponset said display d first window; 
and 

means for designating one of a plurality of 
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action texts for each said selected panel action in 
response to said displayed first window; and 

wh rein each of said plurality of panel ac- 
tion modes is functionally related to at I ast one 
of said plurality of panel execution modes. 

18. A system according to claim 17 wherein said 
means for displaying (18) said first window (20) 
includes means for displaying at least one panel 
action specifier prompt, and further includes 
means for selecting in response to said displayed 
first window at least one panel action specif ier for 
a corresponding at least one selected of said plur- 
ality of panel actions. 

19. A system according to claim 18 wherein said 
means for selecting at least one panel action spe- 
cifier comprises an action key. 



Patentanspruche 

1. Ein Verfahren zum Bedienen eines interaktiven 
Datenverarbeitungssystems (120), das eine An- 
zeigeeinheit umfaBt, um eine Benutzerschnitt- 
stelle zu spezifizieren, wobei das Verfahren die 
folgenden Schritte umfaBt: 
zum Zeitpunkt der Definition: 
Anzeigen (18) eines ersten Fensters (20) auf der 
Anzeigeeinheit, um Anzeigen zu definieren, die 
wahrendderAusfuhrungszeitverwendetwerden; 
und 

zum Zeitpunkt der Ausfuhrung: 

Anzeigen (92) einer ausgewahlten Anzeige in ei- 

nem zweiten Fenster (110); 

dadurch gekennzeichnet, daB: 

das erste Fenster folgendes enthalt: 

eine Funktionstext-Eingabeaufforderung (26); 

eine Eingabeaufforderung f Or Anzeigef unktionen 

(32); und 

eine Modus-Eingabeaufforderung (34); 
wobei die Funktionstext-Eingabeaufforderung ei- 
ne Liste von Standard- Oder benutzerdef inierten 
Beschreibungen enthalt, von denen jede einer 
anderen Ausfuhrungszeit-Anzeigefunktion (36, 
38) zugeordnet ist; die Eingabeaufforderung fur 
Anzeigefunktionen eine Liste der Anzeigefunk- 
tionen (36, 38) enthalt, von denen jede minde- 
stens einem Modus einer Vielzahl von Ausfuh- 
rungszeit-Anzeigeausfuhrungsmodi (72. 76, 78) 
zugeordnet ist; 

die Modus-Eingab aufforderung eine Modusbe- 
zugszahl (66, 68) fur jede Ausfuhrungszeit-An- 
zeigefunktion (36, 38) seines entsprechenden 
zug ordneten Ausfuhrungsmodus enthalt; und 
daft zum Zeitpunkt der Definition ein d r meh- 
rer Beschreibungen und ihre zugehorigen Aus- 
fuhrungszeit-Anzeigefunktionen (36, 38) und 



Modusbezugszahl n (66, 68) ausgewahlt werden 
(40. 46, 70, 74); und daB zum Zeitpunkt der Aus- 
fuhrung, vor der Anzeige in dem zweiten Fenster, 
ein Modus der Vielzahl von Ausfuhrungszeit-An- 

5 zeigeausfuhrungsmodi als Antwort auf eine in 

dem ersten Fenster angezeigte Eingabeauffor- 
derung ausgewahlt wird (100); und 
es sich bei den in dem zweiten Fenster angezeigten 
Beschreibungen um diejenigen handelt, die eine 

10 Modusbezugszahl haben, die dem ausgewahlten 

Ausf uhrungszeit-Ausf uhrungsmodus entspricht. 

2. Ein Verfahren gemaB Anspruch 1, wobei die Viel- 
zahl der Ausfuhrungszeit-Ausfuhrungsmodi ei- 

15 nen Datenhinzuf ugemodus (72) und einen Daten- 

anderungsmodus (76) enthalt 

3. Ein Verfahren gemaB Anspruch 2, wobei der Mo- 
dus der ausgewahlten Vielzahl von Anzeigeaus- 

20 fuhrungsmodi aus einer Gruppe ausgewahlt wird 

(70, 74), die aus dem Datenhinzufugemodus 
(72), dem Datenanderungsmodus (76) und ei- 
nem Loschmodus (78) besteht. 

25 4. Ein Verfahren gemaB Anspruch 3, wobei jede der 
Anzeigefunktionen (36, 38) aus einer Gruppe 
ausgewahlt wird, die Anzeigeoperationen und 
Befehle enthalt 

30 5. Ein Verfahren gemaB jedem der Anspruche 1 bis 
4, wobei die in dem zweiten Fenster angezeigten 
Beschreibungen eine Untergruppe einer Vielzahl 
von Funktionstexten (36, 38) enthalten und wobei 
der AnzeigeausfOhrungsmodus fur jeden der 

35 Funktionstexte der Untergruppe dem ausgewihl- 
ten AnzeigeausfOhrungsmodus entspricht. 

6. Ein Verfahren gemaB Anspruch 5, wobei das an- 
gezeigte erste Fenster (20) des weiteren zumin- 

40 dest eine Anzeigefunktionsparameter-Eingabe- 

aufforderung enthalt; und das Verfahren des wei- 
teren den Schritt der Auswahl von zumindest ei- 
ner Anzeigef unktion fur zumindest eine entspre- 
chende einer ausgewahlten Vielzahl von Anzei- 

45 gefunktionen umfaBt. 

7. Ein Verfahren gemaB Anspruch 6, wobei die zu- 
mindest eine Anzeigefunktionsparameter-Einga- 
beaufforderung folgendes umfaBt: 

50 eine mnemonische Eingabeaufforderung und ei- 

ne Funktionstasten-Eingabeaufforderung; und 
wobei der zumind st ineAnz igefunktionspara- 
metereinmnem nischesZeich n und eine Funk- 
tionstaste umfaBt. 

55 

8. Ein V rfahren g maB Anspruch 7, das des wei- 
teren die Anzeige einer Gruppe von vorh r aus- 
gewahlten Standardwert n fur zumindest eine 
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der Eingabeaufforderung n umfaBt; und die Aus- 
wahl von zumindest einem der Standardwerte 
aus der angezeigten Gruppe von Standardwer- 
ten. 

5 

9. Ein Verfahren gemaB Anspruch 8, wobei die vor- 
her ausgewahlten Standardwerte zumindest ei- 
nen Anzeigef unktionsparameter enthalten. 

10. Ein Verfahren gemaB Anspruch 9, wobei das 10 
zweite Fenster (110) wahrend der Ausfuhrung ei- 

ner Anzeige angezeigt wird. 

11. Ein Verfahren gemaB Anspruch 10, wobei ausge- 
wahlte Texte der Funktionstexte (36, 38) und die is 
Anzeigefunktionsparameter eine im wesentli- 
chen identische relative riumliche Positionie- 
rung und Reihenfolge definieren, wenn sie in 
dem ersten und dem zweiten Fenster (110) ange- 
zeigt werden. 20 

12. Ein Verfahren gemSB Anspruch 11, das des wei- 
teren den Schritt der Anzeige eines dritten Fen- 
sters in dem ersten Fenster (20) umfaBt in dem 
eine Vielzahl der Anzeigeoperationen aufgelistet 25 
ist. 

13. Ein Verfahren gemaB Anspruch 12, wobei zumin- 
dest eine der ausgewahlten Anzeigefunktionen 
dem Datenanderungs-AusfGhrungsmodus ent- 30 
spricht und eine Funktion Zurucksetzen, alles 
Drucken, Weiter, Andern, Andern und Weiter, Su- 
chen, erweiterte Suche, Loschen Oder Weiter 
umfaBt 

35 

14. Ein Verfahren gemSB Anspruch 12, wobei zumin- 
dest eine der ausgewahlten Anzeigefunktionen 
dem Datenhinzufuge-Ausfuhrungsmodus ent- 
sprichtund eine Funktion Hinzufugen und Weiter 
oder eine vorherige Funktion umfaBt. 40 

15. Ein Verfahren gemaB Anspruch 12, wobei zumin- 
dest eine der ausgewahlten Anzeigefunktionen 
dem Funktionsmodus Anzeige loschen ent- 
spricht und eine Funktion Drucken, Anzeige I6- 45 
schen, Feldanzeigen oder eine Rechnerfunktion 
umfaBt. 

16. Ein Datenverarbeitungssystem zur Spezifizie- 
rung einer Benutzerschnittstelle, das folgendes 50 
umfaBt: 

Anz igemitt I zum Anzeigen (18) eines ersten 
Fensters (20), urn Anzeigen zu d finieren, die 
wahrend der Ausf uhrungsze it verwendet werden; 
und Mittel, urn in einem zweiten Fenster (110) ei- 55 
ne ausgewahlt Anzeige anzuzeigen (92); 
dadurch gek nnzeichnet, daB: 
das rst Fenst r eine Funktionstext-Eingabe- 



aufforderung (26), ine Eingabeaufford rung fur 
Anzeigefunktionen (32) und eine Modus-Einga- 
beaufford rung (34) enthilt; 
wobei die Funktionstext-Eingabeaufforderung ei- 
ne Liste von Standard- oder b nutzerdef inierten 
Beschreibungen umfaBt, von denen jede einer 
anderen Ausfuhrungszeit-Anzeigefunktion (36, 
38) zugeordnet ist; die Eingabeaufforderung fur 
Anzeigefunktionen eine Liste der Anzeigefunk- 
tionen (36. 38) enthilt, von denen jede zumindest 
einem Modus einer Vielzahl von Ausfuhrungs- 
zeit-Anzeigeausfuhrungsmodi (72, 76, 78) zuge- 
ordnet ist; 

die Modus-Eingabeaufforderung eine Modusbe- 
zugszahl (66, 68) fur jede Ausfuhrungszeit-An- 
zeigefunktion (36, 38) seines entsprechenden 
zugeordneten Ausfuhrungsmodus enthilt; 
das System des weiteren Mittel zur Auswahl (40, 
46) von einer oder mehreren Beschreibungen 
und ihrerzugehorigen Ausfuhrungszeit-Anzeige- 
funktionen (36, 38) und Modusbezugszahlen (66, 
68) enthilt; 

das System des weiteren Mittel zur Auswahl (70, 
74) eines Modus einer Vielzahl von 
Anzeigeausfuhrungsmodi durch das erste Fen- 
ster enthilt; und 

es sich bei den in dem zweiten Fenster angezeig- 
ten Beschreibungen urn diejenigen handelt, die 
eine Modusbezugszahl haben, die dem ausge- 
wahlten Ausfuhrungszeit-Ausfuhrungsmodus 
entspricht. 

17. Ein System gemaB Anspruch 16, das des weite- 
ren folgendes enthilt: 

Mittel zur Bestimmung einer Vielzahl von Anzei- 
gefunktionen als Antwort auf das angezeigte er- 
ste Fenster (20); 

Mittel zur Bestimmung eines Modus einer Viel- 
zahl von Anzeigefunktionsmodi fur jede ausge- 
wahlte Anzeigefunktion als Antwort auf das an- 
gezeigte erste Fenster und 
Mittel zur Bestimmung eines Funktionstextes ei- 
ner Vielzahl von Funktionstexten fur jede ausge- 
wahlte Anzeigefunktion als Antwort auf das an- 
gezeigte erste Fenster; und 
wobei jeder Modus der Vielzahl von 
Anzeigefunktionsmodi funktionell mit zumindest 
einem Modus der Vielzahl von Anzeigeausfuh- 
rungsmodi verbunden ist 

18. Ein System gemiB Anspruch 17, wobei das Mittel 
zum Anzeigen (1 8) des ersten Fensters (20) Mit- 
tel zum Anzeig n von zumindest in r Anzeige- 
funktionsparam ter-Eingabeaufforderung nt- 
halt und des w iter n Mittel zur Auswahl von zu- 
mindest einem Anz ig funktionsparamet r fur 
zumindest eine entspr chende ausgewlhlte 
Funktion d r Vielzahl von Anzeigefunktionen als 
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Antwort auf das angezeigte erste Fensterenthalt. 

19. Ein System gem§& Anspruch 1 8, wobei das Mittel 
zur Auswahl von zumind st einem Anzeigefunk- 
tionsparam ter eine Funktionstast umfaSt. 5 



Revendlcations 

1. Methode de fonctionnement d'un systeme ordi- 10 
nateur interactif (120) comprenant un dispositif 
d'affichage pour specifier une interface d'utilisa- 
teur, comprenant les etapes de : 

a I'instant de definition 
. - affichage (18) surle dispositif d'affichage, 15 
d'une premiere fenetre (20) pour definir des 
panneaux qui sont utilises durant le temps 
d'ex6cution, et 
- affichage (92) dans une seconde fenetre 
(110) d'un panneau selectionne, 20 
caracterise en ce que 

la premiere fenetre comprend 

un menu des textes d'actions 

(26) 

un menu des actions de pan- 25 

neau (32), et 

un menu des modes (34), 
oil le menu des textes d'actions 
comprend une liste par defaut ou des des- 
criptions specifies par I'utilisateur asso- 30 
ciees chacune a une action de panneau de 
temps d'execution differente (36,38), le 
menu des actions de panneau comprend 
une liste desdites actions de panneau (36, 
38) associee chacune a au moins un parmi 35 
une plural ite de modes d'execution de pan- 
neau de temps d'execution (72, 76, 78), le 
menu des modes comprend un indicateur 
de mode (66, 68), pour chaque action de 
panneau de temps d'execution (36, 38), de 40 
son mode d'execution associe corresporv 
dant, 

et en ce que, a I'instant de definition, 
une ou plusieurs descriptions et leurs ac- 
tions de panneau de temps d'execution as- 45 
sociees (36, 38) et les indicateurs de mode 
(66, 68) sont selectionnes (40, 46, 70, 74), 
et en ce que, au moment de Texecution, 

avant I'affichage dans ladite secon- 
de fenStre, un parmi une plurality de modes 50 
d'execution de panneaux de temps d'exe- 
cution est selectionne (100) n reponse a 
un menu affiche dans ladite premier f ne- 
tre, t 

les descriptions affichees dans la 55 
seconde f netresontc lies qui component 
un indicateur de mode correspondent au 
mode d'execution selectionne. 



2. Methode selon la revendication 1, dans laquelle 
ladite pluralite de modes de temps d'execution 
comprend un mode de donnees additionn lies 
(72) et un mode de donnees de changement(76). 

3. Methode selon la revendication 2, dans laquelle 
ladite une parmi la pluralite de modes d'execution 
de panneau est choisie (70, 76) a partir d'un grou- 
pe comprenant ledit mode de donnees addition- 
nelles (72), ledit mode de donnees de change- 
ment (74) et un mode a blanc (78). 

4. Methode selon la revendication 3, dans laquelle 
chacune desdites actions de panneau (36, 38) 
est selectionnee a partir d'un groupe comprenant 
des operations de panneau et des commandos. 

5. Methode selon I'une quelconque des revendica- 
tions 1 a 4, dans laquelle lesdites descriptions af- 
fichees dans ladite seconde fenetre compren- 
nent un sous-ensemble d'une pluralite de textes 
d'actions (36, 38), et dans laquelle ledit mode 
d'execution de panneau pour chacun desdits tex- 
tes d'actions dudit ensemble correspond audit 
mode d'execution de panneau selectionne. 

6. Methode selon la revendication 5, dans laquelle 
ladite premiere fenetre affichee (20) comprend 
en outre au moins un menu de specification d'ac- 
tion de panneau, et la methode comprend en ou- 
tre I'etape de selectionnerau moins une action de 
panneau pour au moins une action correspon- 
dante de ladite pluralite selectionnee d'actions de 
panneau. 

7. Methode selon la revendication 6, dans laquelle 
ledit au moins un menu de specification d'action 
de panneau comprend : 

un menu mn£monique et un menu de tou- 
ches d'actions, et 

dans laquelle au moins une specification 
d'action de panneau comprend un menu mn6mo- 
nique et une touche d'action. 

8. Methode selon la revendication 7, comprenant en 
outre I'affichage d'un ensemble de valeurs par 
d6faut pr6seiectionn6es pour au moins un des- 
dits menus, et la selection d'au moins une desdi- 
tes valeurs par d6faut a partir dudit ensemble af- 
fiche de valeurs par defaut. 

9. Methode selon la revendication 8, dans laquelle 
lesdites valeurs par defaut preselection n6es 
comprennent au moins une specification d'action 
de panneau. 

10. Method selon la rev ndication 9, dans laquell 
ladite seconde fenetre (110) est affich6e durant 
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une execution de panneau. 

11. M6thode selon la revendication 10, dans laquell 
des t xtes d'actions selecti nnes (36, 38) t les- 
dites specifications d'actions de panneau defi- 5 
nissent un positionnement et un ordre spatial re- 
latif substantiellement identiques lorsqu'ils sont 

aff iches dans lesdites premiere et seconde fene- 
tres(110). 

10 

12. Methode selon la revendication 11 comprenant 
en outre I'etape d'aff ichage dans ladite premiere 
fenetre (20) d'une troisieme fenetre listant une 
pluralite d'operations de panneau. 

15 

13. Methode selon la revendication 12, dans laquelle 
au moins une desdites actions de panneau selec- 
tionnees correspond audit mode de donnees de 
changement et comprend Taction de restaura- 
tion, d'impression totale, de suivant, de change- 20 
ment, de changement et suivant, de recherche, 

de recherche etendue, d'effacage ou d'action 
suivante. 

14. Methode selon la revendication 12, dans laquelle 25 
au moins une desdites actions de panneau selec- 
tionnees correspond a ladite execution de don- 
nees additionnelles et comprend une action d'ad- 
dition et d'action suivante ou precedente. 

30 

15. Methode selon la revendication 12, dans laquelle 
au moins une des actions de panneau selection- 
nees correspond audit mode d'action de panneau 
a blanc et comprend une action d'impression, de 
panneau vide, de champ de description ou de cal- 35 
cul. 

16. Systeme ordinateur pour specifier une interface 
d'utilisateur, comprenant 

un moyen d'affichage pour afficher (18) 40 
une premiere fenetre (20) pour def inir des pan- 
neaux qui sont utilises durant le temps d'execu- 
tion, et 

un moyen d'affichage (92) dans une se- 
conde fenetre (110) d'un panneau selectionne. 45 

caracterise en ce que: 

la premiere fenetre comprend un menu de 
textes d'actions (26), un menu d'actions de pan- 
neau (32), et un menu de modes (34) oil le menu 
du texte des actions comprend une liste par de- so 
faut ou des descriptions specif iees par I'utilisa- 
teur associees chacune a une action d panneau 
de temps d" xecution differente (36,38), le menu 
des actions de panneau comprend une liste des- 
dites actions de panneau (36, 38) associee cha- 55 
cun a au moins un parmi un pluralite d modes 
d'execution de panneau de temps d'execution 
(72, 76, 78), le m nud smod s comprend un in- 



dicat urde mode (66, 68), pourchaqu action d 
panneau de temps d'execution (36, 38), de son 
mode d' xecution associe correspondant, 

le systeme comprend n outre un moyen 
pour selecti nner (40, 46) un ou plusieurs des- 
criptions et leurs actions de panneau de temps 
d'execution associees (36, 38) et des indicateurs 
de mode (66, 68), 

le systeme comprend en outre un moyen 
pour selectionner (70, 74) au moyen de ladite pre- 
miere fenetre un parmi une pluralite de modes 
d'execution de panneau, et 

les descriptions affichees dans la secon- 
de fenetre sont celles ayant un indicateur de 
mode correspondant au mode de temps d'execu- 
tion selectionne. 

17. Systeme selon la revendication 16, comprenant : 

un moyen pour designer une pluralite d'ac- 
tions de panneau en reponse a ladite premiere fe- 
netre aff ichee (20), 

un moyen pour designer une parmi une 
pluralite de modes d'action de panneau pour cha- 
que action de panneau selectionnee en reponse 
a ladite premiere fenetre affichee, et 

un moyen pour designer un parmi une plu- 
ralite de textes d'actions pour chaque action de 
panneau selectionnee en reponse a ladite pre- 
miere fenetre affichee, et 

ou chacun de ladite pluralite de modes 
d'action de panneau est fonctionnellement relatif 
a au moins un de ladite pluralite de modes d'exe- 
cution de panneau. 

18. Systeme selon la revendication 17, dans lequel 
ledit moyen d'affichage (18) de ladite premiere 
fenetre (20) comprend un moyen pour afficher au 
moins un menu de specifications d'actions de 
panneau, et comprend en outre un moyen pour 
selectionner en reponse a ladite premiere fenetre 
affichee au moins une specification d'action de 
panneau pour au moins une action choisie 
correspondante parmi ladite pluralite d'actions de 
panneau. 

19. Systeme selon la revendication 18, dans lequel 
ledit moyen pour selectionner au moins une spe- 
cification d'action de panneau comprend une 
touche d'action. 
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PANEL DEFINITION FLOW DIAGRAM: 

C BEG IW ^ 1^0 
| DECIDE THE ACTIONS NEEDED FOR A PANEL 



SELECT PANEL ACTIONS FROM THE SPECIFY 
PULLDOWN ON THE APPLICATION ACTION BAR 



PANEL ACTIONS POP-UP WINDOW APPEARS 
DEFAULT VALUES ARE DISPLAYED IN THE 
WINDOW 



ENTER ACTION TEXT (THIS TEXT WILL APPEAR 
IN DYNAMIC ACTIONS WINDOW) K^-40 



INDICATE LETTER IN THE ACTION TEXT TO Lv42 
BE USED AS MNEMONIC V 




FIG. 8 
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TABLE EMPLOYEE 



(-SERIAL- | LAST" | FIRST | MI 


" DEPT | 


ZIP | 0 1 V | 


LOC 


PHONE 


TABLE COURSE_CATALOG 










| -COURSE | TITLE | ABSTRACT | 










TABLE CLASS_SCHEDULE 










| -COURSE | -SECTION | STARTDATE 


ENODATE 


| STARTTIME 


ROOM 


| BLDG 


TABLE COURSEJNROLL 










| -COURSE | - SECTION | -SERIAL.NO 


VM.NODE 


| VM.USERIO 



FIG. \Z 
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PANEL EXECUTION FLOW DIAGRAM : 



84^ BEGIN ^ 



86-1/ CHOOSE PANELS FROM MAIN SELECTION WINDOW 



CHOOSE NAME OF PANEL TO BE EXECUTED FROM 
LIST OF ALL PANEL DEFINITIONS 



SELECT RUN FROM THE ACTIONS PULLDOWN ON 
THE APPLICATION ACTION BAR 



PANEL WITH BLANK FIELDS APPEARS. CURSOR 
IS PLACED ON FIRST INPUT FIELD. 



98^ SELECT ACTIONS ON THE APPLICATION ACTION BAR 




DYNAMIC ACTIONS-PULL- 
DOWN IS DISPLAYED FOR 
CHANGE DATA ROWS 



DYNAMIC ACTIONS PULLDOWN IS DISPLAYED FOR 
ADD DATA ROWS 



-1 06 



FILL IN DATA VALUES IN PANEL AND CHOOSE 



ACTIONS FROM ACTIONS PULLDOWN 



END ^408 FIG. 
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